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April 8, 2011

ATTN: Greg Deranleau & Dave Kubeczko
Colorado Oil and Gas Conservation Commission
1120 Lincoln Street, Suite 801

Denver, CO 80203

RE: Form 2A & Supporting Documents for Delta Petroleum Corporation - North Vega Water
Impoundment Facility in Mesa County, Colorado

Mr. Deranleau & Kubeczko,

Olsson Associates (Olsson) was contracted by Delta Petroleum Corporation (Delta) to provide
Environmental Engineering and Consulting Services associated with permitting natural gas

development operations in Mesa County, Colorado.

On behalf of Delta, I am providing you with the electronic files associated with Delta’s Form 2A
for the proposed Water Impoundment Facility.

If you have any questions or require additional information, please contact me at the number
given below.

Thank you for your attention in this matter,

~ Lorne C. Prescott
Senior Project Scientist

Enclosures: as stated

826 21%. Road TEL 970.263.7800
Grand Junction, CO 81505 FAX 970.263.7456 www.oaconsulting.com



Form |Pae! For COGCC Use Onl
2A State of Colorado i .

Rev 03/09 Qil and Gas Conservation Commission
1120 Lincoln Street, Sutte 801, Denver, Colorado 80203 Phone: (303)894-2100 Fax(303)894-2109

Oil and Gas Location Assessment
X New Location I~ Amend Existing Location Location #:

( Submit original plus one copy. This form is to be submitted lo the COGCC prior lo any ground disturbance activity )
associated with ofl and gas development operations. This Assessment may be approved as a sland alone application or
submitled as an informational report accompanying an Application for Permit-To-Drill, Form 2. Approval of this Deemed Complete:
Assessment will allow for the construction of the below specified location; however, it dogs not supersede any land use
rules applied by the local land use authority. This form may serve as notice to land owners and other interested parties, Camplete the Attachment Checklist
please see the COGCC web site at hilp://colorado.gov/cogee! for all accompanying information pertinent to this Oil and .
L Gas Location Assessment. Attachment Op COGCC
—
[ This location assessment is included as part of a permit application. Location Pictures X
Location Drawing |4
1. Consultation Hydrology Map X
[~ This location is Included in a Comprehensive Drilling Plan. CDP# Access Rozd Map X
[ Thisl L - ildlife habi Reference Area Map K4
is location is in a sensitive wildlife habitat area. Reference Area Pictures | [
[~ This location is in a wildlife restricted surface occupancy area. NRCSMapUnitDese | X
[~ This location includes a Rule 306.d.(1)A.ii. variance request. Const Layout Drawings | [}
Mu'ti-well Plan B
2. Operator 3. Contact Information Proposed BMPs X
Operator Number: 16800 |Sufﬁx: Name: Brian Macke Sensttive Area Data [
o - Section 404 Pemit
Name: Deita Petroleum Corporalion Phone: (303) 575-0386 CDP Conditions T
Address: 370 17th St Suite 4300 Fax:  (303) 575-0486 3178 Notification I
City: Denver State: CO  Zip: 80202 email: BMACKE@DELTAPETRO.COM L
4. Location Identification:
Name: North Vega Water Impoundment Number:
County: Mesa
QuarterQuarter: E1/2NE1/4  Section: 22 Township: 95 Range: 93W Meridian: 6th PM Ground Elevation: 7445

Define a single point as a location reference for the facility location. This point should be used as the point of measurement in the
drawings to be submitted with this application. When the location is to be used as a well site then the point shall be a well location.

Footage at surface: 475 feet, from North or South section line: N and 1,385 feel, from East or West section line: W
Latitude:  39.26814 Longitude: 107.75183 PDOP Reading: 3.7 Date of Measurement: 8/3/10
Instrument operator's name:

5. Facilities  (Indicate the number of each type of oil and gas facility planned on location)

Wells Drilling Pits Special Purpose Pits Production Pits 1 [Mult-Well Pits Qil Tanks

Condensate Tanks | 4 |Waler Tanks Separators LACT Unit Dehydrator Units Gas Compressors
Pump Jacks Cavity Pumps Electric Motors Gas or Diesel Motors Eleclric Generalors Fuel Tanks

Pigging Station Gas Pipeline Qil Pipeline Water Pipeline Flare VOC Combuslor

Other.

6. Construction

Date planned to commence construction: 08/2011 Size of disturbed area during conslruction in acres: 3.84 Is H2S Anticipated: Yes [~
Estimated date that interim reclamation will begin: 2036 Size of location after interim reclamation in acres: 3.84

Estimated post-construction ground elevation: 7419-7445 Will a closed loop system be used for driling fluids: Yes [~

Will salt sections be encountered during driling:  Yes[— No FX  Will salt (>15,000 ppm TDS CI) or oil based muds beused : Yes [~ No [X
Muddisposal: Offsite [~  Onsite]” Method : Land Farming [~ Land Spreading |~  Disposal Facility [ Other[

7. Surface Owner

Name: Della Pelroleum Corporation Phone: (303) 575-0386

Address: 370 17th St Suite 4300 Fax:  (303) 575-0486

Address: email. BMACKE@DELTAPETRO.COM
City: Denver State: CO  Zip: 80202 Date of Rule 306 surface owner consultation:
Surface Owner: [X Fee _["' State [~ Federal [~ Indian

Mineral Owner: X Fee [T State [~ Federal [~ Indian

The surface owneris: [ themineralowner | committedtoanocilandgaslease [~ is lhe executor of the oil and gas lease.  PX  the applicant
The right to construct the location is granted by: [~ ofl and gas lease I~ Surface Use Agreement [~ Rightof Way [X  applicantis owner

Surface damage assurance if no agreementisinplace: [~ $2000 [~ $5000 [ Blanket Surety ld:
8. Reclamation Financial Assurance
Lr Well Surety ld: | ||— Gas Facilty Surety Id: | |r>‘<' Waste Management  Surely Id: TBD - Form 28
9. Cultural
Is the location in a high density area (Rule 603.b)  Yes [ No [X
Distance, in feet, to nearest building: 85 , public road: 4800 , above ground utility: 110 ,railroad:  Miles , property line: 27

Continue on Page Two J
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2A State of Colorado

Rev 02/09 Oil and Gas Conservation Commission
1120 Lincoln Street, Sutte 801, Denver, Colorada 80203 Phone: (303)894-2100 Fax(303)894-2109

Oil and Gas Location Assessment Page 2
10. Current Land Use  (Check all that apply)

Crop Land: I Imigated I Dryland I Improved Pasture ™ Hay Meadow ™ crp
Non-Crop Land: X' Rangeland ™" Timber I™ Recreational X' Other (describe):  Oil and Gas Operations
Subdivided: ™ Industial I™ Commercial [ Residential

11. Future Land Use  (Check all that apply)

Crop Land; ™ Irigated I Dryland [ Improved Pasture I™ Hay Meadow ™ cre
Non-Crop Land: X Rangeland I Timber [T Recreational IX' Other (describe);  Oil and Gas Operations
Subdivided: ™ Inustrial I~ commercial | Residential

12. Soils

List all soil map units that occur within the proposed location. Attach the National Resource Conservation Service (NRCS) report showing the "Map Unit Description®
report listing the soil typical vertical profite. This dala is to used when segregating topsoil.

The required information can be oblained from the NRCS web site at httpi//soiidatamart nres.usda.gov/ or from the COGCC web site GIS Online map page found
at hilp:/fcolorado.govicogec. Instructions are pravided within the COGCC web site help section.

NRCS Map Unit Name:  Hesperus-Empedrado, moist-Pagoda complex

NRCS Map Unit Name:

NRCS Map Unit Name:

13. Plant Community

Complete this section only if any portion of the disturbed area of the location's current land use is on non-crop land.

Are noxious weeds present:  Yes [T MNo [X

Plant species from: )X NRCS or, [ field observation Date of observation:

List individual species: GAMBEL QAK, BIG BLUEGRASS, ELK SEDGE, NODDING BROME, ARIZONA FESCUE, MOUNTAIN SNOBERRY,
NEEDLE & THREAD, SASKATOON SERVICEBERRY, MOUNTAIN BROME, SLENDER WHEATGRASS, LETTERMAN'S NEEDLEGRASS
C | mmunities that exist i isturbed area.

[~ Disturbed Grassland  (Cactus, Yucca, Chealgrass, Rye)

[~ Native Grassland (Bluestem, Grama, Wheatgrass, Buffalograss, Fescue, Oalgrass, Brome)

< shrubland  (Mahogany, Oak, Sage, Serviceberry, Chokecherry)

[~ Plains Riparian  (Cottonwood, Willow, Aspen, Maple, Poplar, Russian Olive, Tamarisk)

[~ Mountain Riparian  (Cottonwood, Willow, Blue Spruce)

|~ ForestLand  (Spruce, Fir, Ponderosa Pine, Lodgepole Pine, Juniper, Pinyon, Aspen)

[~ Wellands Aquatic  (Bullrush, Sedge, Cattail, Arrowhead)

[~ Alpine ( above timberiine)

[~ Other (describe):

14. Water Resources

Rule 901.e. may require a sensitive area determination be performed. If this determination is performed the data is to be submitted wilh the Form 2A.

Is this asensitve area; [~ No [X Yes  Was aRule 901.¢. Sensitive Areas Determination performed: [~ No X' Yes

Distance (in feel) to nearest surface water: ~ ~ 1100' , water well:  ~900' , depth to ground water. ~150'

Is the location in a riparian area: X No [~ Yes Was an Army Corps of Engineers Section 404 permitfled: [X No [ Yes Ifyes attach permit
Is the location within a Rule 3178 Surface Water Supply Area buffer zone: [X No [~ 0-300ftzone [~ 301-500f..zone [~ 501-2640 ft. zone

If the location is within a Rule 317B Surface Water Supply Area buffer have all public water supply systems within 15 miles been notified : [T No [ Yes

15. Comments

1 hereby certify that the statements made in this form are, to the best of my knowledge, true, correct and gomplete.

Signed: Cg\_ Chs. A% vse: X /22 /) Ensi BMACKE@DELTAPETRO.COM
i ki
CKe

PrintName:  Bria Title: Reg’uFalor)/Compl'\ance Manager

COGCC Approved: Title: Date:
CONDITIONS OF APPROVAL will be attached. Location Number:
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COGCC FORM 2A
SUPPLEMENTAL INFORMATION

NORTH VEGA WATER IMPOUNDMENT
DELTA PETROLEUM CORPORATION (Operator Number 16800)

This supplement to the COGCC Form 2A for Delta Petroleum Corporation’s (Delta) proposed
North Vega Water Impoundment provides additional information required by COGCC Rule 303.
This information is identified by the applicable section of Rule 303.d.(3). Delta is also submitting
a COGCC Form 28, Centralized E&P Waste Management Facility Permit, for this facility.

Rule 303.d.(3) A.

Photographs of the proposed location are provided in Figure 1.

Rule 303.d.(3) B.

All equipment to be used in conjunction with the operation of this facility is identified on the
Location Drawing provided in Figure 2.

Rule 303.d.(3) C.

Figure 3 provides a scaled drawing of all visible improvements within four hundred (400) feet of
the proposed facility. Visible improvements within this 400-foot radius include a private access
road associated with North Vega Water Impoundment and the re-routing of the existing access
road to the east of the proposed facility. No other visible improvements are present.

The current surface uses within the 400-foot radius of the facility are those associated with
Delta’s natural-gas production operations.

Rule 303.d.(3) D.

A topographic map showing all surface waters and riparian areas within one thousand (1,000)
feet of the proposed facility is provided in Figure 4. As noted on this figure, the closest surface
water is Harrison Creek located approximately 950 feet east of the facility. The proposed facility
is located approximately 150 feet in elevation above the level of Harrison Creek.

Rule 303.d.(3) E.

The proposed access to the facility is indicated in Figure 5. This facility will utilize the existing
access from Mesa County roads to the water impoundment. The only new access will be
constructed to divert the existing road approximately 100 feet to the east. Access to the public
road and the new access road to the facility have been approved as part of the Mesa County
Conditional Use Permit (CUP) local land use permit.

Form 2A Supplemental Information 1 March, 2011



Rule 303.d.(3) F.

The current land uses in the vicinity of this facility are natural-gas development and rangeland.
A topographic map showing a reference area for the location is provided in Figure 6. Color
photographs of the reference area are included in Figure 7.

Rule 303.d.(3) G.

A Natural Resources Conservation Service (NRCS) soils map for this location is provided in
Figure 8. Attachment A provides a NRCS soils report for the proposed facility.

Rule 303.d.(3) H.

A construction layout drawing and location cross-section plot has been included in Figure 9 and
Figure 10, respectively.

Rule 303.d.(3) I.

No oil and gas wells are proposed for this location, so no additional information is required
under this rule.

Rule 303.d.(3) J.

The primary impetus for Delta’s plan to construct this facility is to mitigate the impact of its
operations. This facility will dramatically decrease truck traffic and associated emissions that
currently occur due to the need to truck this water to off-site disposal locations. Reduction of
truck traffic will also mitigate impacts to wildlife and significantly reduce the impact from this
traffic on local roads and communities. The facility will be located adjacent to the Delta Water
Treatment Facility and the Mega Vega Compressor Station in order to cluster activity in a single
area. The facility has been designed with fencing and netting to prevent impact to wildlife. Best
Management Practices will be utilized according to the Delta’s area-wide Stormwater
Management Program.

Rule 303.d.(3) K.

This area is not covered by a Comprehensive Drilling Plan.

Rule 303.d.(3) L.

Delta is the surface owner at this location; therefore, no surface use agreement is required.
Contact information for Delta is provided in Section 7 of the Form 2A.

Rule 303.d.(3) M.

The proposed location was compared to all sensitive wildlife habitat and restricted surface
occupancy areas provided in the GIS files available on the COGCC’s website. The proposed
location is not within a sensitive wildlife habitat or a restricted surface occupancy area. Delta
representatives met with the CDOW on May 21, 2010 to discuss the proposed project and to
solicit input on suggested mitigation. See Attached B — Mesa County Conditional Use Permit
comments from Department of Wildlife for further information.

Form 2 A Supplemental 2 March, 2011



Rule 303.d.(3) N.

The proposed location was compared to the COGCC GIS map of zones subject to Rule 317 B,
and the proposed facility is not located within these zones.

Rule 303.d.(3) O.

Not applicable

Form 2 A Supplemental 3 March, 2011
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Figure 1- North Vega Water Impoundment Location Pictures

All pictures taken on June 29", 2010 and are overlooking the proposed location

Looking North

Looking east

Page 1 of 2



Figure 1- North Vega Water Impoundment Location Pictures

Looking South

Looking West

Page 2 of 2
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Figure 7- North Vega Water Impoundment Reference Area Pictures

All pictures taken on June 29", 2010 from Reference Point (39.268148, -107.75183)

Looking North

Looking east
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Figure 7- North Vega Water Impoundment Reference Area Pictures

Looking South

Looking West

Page 2 of 2
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REVISIONS DESCRIPTION

ADD LOADING AREA SOUTHEAST OF POND
ADD LOADING AREA NORTH OF POND

ADD BIRD NETTING PLANS

REVISIONS

7420

N:530137.75
E:362747.59

DATE
12.07.2010

12.29.2010
01.25.2011

REV
NO.
1
2
3

NOTES:

1. SITE FEATURES AND TOPOGRAPHY WAS PROVIDED BY

2010

SCHMUESER GORDON MEYER, 118 WEST 6TH STREET, SUITE
200, GLENWOD SPRINGS, CO 81601 (970) 945—1004.

2. BENCHMARK:
DELTA CONTROL POINT #7
NORTHING: 531730.793

EASTING: 358637.208

LATITUDE: 39d16'16.955330" \
LONGITUDE: —107d45°56.611990” Q
(NAD1983)

3. ALL CONTOUR INFORMATION USED FOR DESIGN WILL NEED
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Construction site boundaries will include all ground surface disturbances and
approximately 10 feet beyond perimeter erosion controls. It is subject to change at any
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means


http://soils.usda.gov/sqi/
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://soils.usda.gov/contact/state_offices/
http://soils.usda.gov/contact/state_offices/

for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272

(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties (CO682)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
19 Cerro silty clay loam, 6 to 12 percent slopes 9.9 11.9%
28 Cumulic Haploborolls, 1 to 3 percent slopes 10.9 13.1%
47 Hesperus-Empedrado, moist-Pagoda complex 5 to 35 37.5 45.2%
percent slopes
53 Pagoda-Hesperus complex, 12 to 40 percent slopes 24.6 29.7%
Totals for Area of Interest 82.9 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
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on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

19—Cerro silty clay loam, 6 to 12 percent slopes

Map Unit Setting
Elevation: 6,600 to 7,000 feet
Frost-free period: 80 to 90 days

Map Unit Composition
Cerro and similar soils: 70 percent

Description of Cerro

Setting
Landform: Hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Marine shales of the wasatch formation colluvium and/or marine
shales of the wasatch formation residuum

Properties and qualities
Slope: 6 to 12 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 10.7 inches)

Interpretive groups
Land capability (nonirrigated): 4e
Ecological site: Deep Clay Loam (R048AY247CO)

Typical profile
0 to 7 inches: Silty clay loam
7 to 12 inches: Silty clay loam
12 to 35 inches: Silty clay
35 to 60 inches: Silty clay loam

28—Cumulic Haploborolls, 1 to 3 percent slopes

Map Unit Setting
Elevation: 5,800 to 7,400 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 40 to 46 degrees F
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Frost-free period: 80 to 110 days

Map Unit Composition
Cumulic haploborolls and similar soils: 90 percent

Description of Cumulic Haploborolls

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Wasatch shale formation alluvium and/or green river shale
formation alluvium

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 4.0 mmhos/cm)
Available water capacity: Low (about 4.6 inches)

Interpretive groups
Land capability (nonirrigated): 4e
Ecological site: Foothill Swale (R048AY285CO)

Typical profile
0 to 8 inches: Gravelly sandy clay loam
8 to 20 inches: Very channery sandy clay loam
20 to 28 inches: Clay loam
28 to 60 inches: Stratified very gravelly sand to extremely gravelly loamy sand

47—Hesperus-Empedrado, moist-Pagoda complex 5 to 35 percent slopes

Map Unit Setting
Elevation: 6,200 to 8,500 feet
Mean annual precipitation: 18 to 20 inches
Mean annual air temperature: 42 to 44 degrees F
Frost-free period: 85 to 100 days

Map Unit Composition
Hesperus and similar soils: 35 percent
Empedrado, moist, and similar soils: 30 percent
Pagoda and similar soils: 20 percent

14



Custom Soil Resource Report

Description of Hesperus

Setting
Landform: Mountainsides
Landform position (three-dimensional): Mountainflank
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Residuum weathered from sandstone and shale

Properties and qualities
Slope: 5 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very high (about 21.2 inches)

Interpretive groups
Land capability (nonirrigated): 6e
Ecological site: Brushy Loam (R048AY238CO)

Typical profile
0 to 7 inches: Loam
7 to 60 inches: Clay loam, loam

Description of Empedrado, Moist

Setting
Landform: Benches
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from sandstone and shale and/or residuum
weathered from sandstone and shale

Properties and qualities

Slope: 5 to 35 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 10 percent

Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)

Available water capacity: High (about 9.7 inches)

Interpretive groups
Land capability (nonirrigated): 6e
Ecological site: Brushy Loam (R048AY238CO)

Typical profile
0 to 10 inches: Loam
10 to 21 inches: Clay loam
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21 to 28 inches: Gravelly sandy clay loam
28 to 60 inches: Loam

Description of Pagoda

Setting
Landform: Benches, mountains
Landform position (three-dimensional): Mountainflank
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Colluvium derived from shale

Properties and qualities
Slope: 5 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Very high (about 18.7 inches)

Interpretive groups
Land capability (nonirrigated): 6e
Ecological site: Brushy Loam (R048AY238CO)

Typical profile
0 to 6 inches: Clay loam
6 to 17 inches: Clay loam
17 to 27 inches: Clay loam, clay
27 to 60 inches: Clay loam, clay

53—Pagoda-Hesperus complex, 12 to 40 percent slopes

Map Unit Setting
Elevation: 7,400 to 8,000 feet
Mean annual precipitation: 18 to 22 inches
Frost-free period: 75 to 85 days

Map Unit Composition
Pagoda and similar soils: 50 percent
Hesperus and similar soils: 20 percent
Description of Pagoda

Setting
Landform: Mudflows
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Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium derived from shale and/or colluvium derived from shale

Properties and qualities
Slope: 12 to 40 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Very high (about 18.7 inches)

Interpretive groups
Land capability (nonirrigated): 7e
Ecological site: Brushy Loam (R048AY238CO)

Typical profile
0 to 6 inches: Clay loam
6 to 17 inches: Clay loam
17 to 27 inches: Clay loam, clay
27 to 60 inches: Clay loam, clay

Description of Hesperus

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear

Properties and qualities
Slope: 12 to 40 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very high (about 21.2 inches)

Interpretive groups
Land capability (nonirrigated): 7e
Ecological site: Brushy Loam (R048AY238CO)

Typical profile
0 to 7 inches: Loam
7 to 60 inches: Clay loam, loam
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Soil Information for All Uses

Suitabilities and Limitations for Use

The Suitabilities and Limitations for Use section includes various soil interpretations
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each interpretation.

Building Site Development

Building site development interpretations are designed to be used as tools for
evaluating soil suitability and identifying soil limitations for various construction
purposes. As part of the interpretation process, the rating applies to each soil in its
described condition and does not consider present land use. Example interpretations
can include corrosion of concrete and steel, shallow excavations, dwellings with and
without basements, small commercial buildings, local roads and streets, and lawns
and landscaping.

Corrosion of Concrete

"Risk of corrosion" pertains to potential soil-induced electrochemical or chemical
action that corrodes or weakens concrete. The rate of corrosion of concrete is based
mainly on the sulfate and sodium content, texture, moisture content, and acidity of the
soil. Special site examination and design may be needed if the combination of factors
results in a severe hazard of corrosion. The concrete in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion than the concrete in
installations that are entirely within one kind of soil or within one soil layer.

The risk of corrosion is expressed as "low," "moderate," or "high."
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MAP INFORMATION
Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.




Custom Soil Resource Report

Table—Corrosion of Concrete

Corrosion of Concrete— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

19 Cerro silty clay loam, 6 to 12 percent slopes | Low 9.9 11.9%

28 Cumulic Haploborolls, 1 to 3 percent slopes Low 10.9 13.1%

47 Hesperus-Empedrado, moist-Pagoda complex | Low 37.5 45.2%
5 to 35 percent slopes

53 Pagoda-Hesperus complex, 12 to 40 percent |Low 24.6 29.7%
slopes

Totals for Area of Interest 82.9 100.0%

Rating Options—Corrosion of Concrete

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Corrosion of Steel

"Risk of corrosion" pertains to potential soil-induced electrochemical or chemical
action that corrodes or weakens uncoated steel. The rate of corrosion of uncoated
steel is related to such factors as soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. Special site examination and design may be needed
if the combination of factors results in a severe hazard of corrosion. The steel in
installations that intersect soil boundaries or soil layers is more susceptible to
corrosion than the steel in installations that are entirely within one kind of soil or within
one soil layer.

The risk of corrosion is expressed as "low," "moderate," or "high."
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MAP INFORMATION
Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Corrosion of Steel

Corrosion of Steel— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
Cerro silty clay loam, 6 to 12 percent slopes | Moderate 9.9 11.9%
Cumulic Haploborolls, 1 to 3 percent slopes | Moderate 10.9 13.1%
Hesperus-Empedrado, moist-Pagoda Moderate 37.5 45.2%
complex 5 to 35 percent slopes
Pagoda-Hesperus complex, 12 to 40 Moderate 24.6 29.7%
percent slopes
Totals for Area of Interest 82.9 100.0%

Rating Options—Corrosion of Steel

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Land Classifications

Land Classifications are specified land use and management groupings that are
assigned to soil areas because combinations of soil have similar behavior for specified
practices. Most are based on soil properties and other factors that directly influence
the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Ecological Site ID: NRCS Rangeland Site

An "ecological site ID" is the symbol assigned to a particular ecological site. An
"ecological site" is the product of all the environmental factors responsible for its
development. It has characteristic soils that have developed over time; a characteristic
hydrology, particularly infiltration and runoff, that has developed over time; and a
characteristic plant community (kind and amount of vegetation). The vegetation, soils,
and hydrology are all interrelated. Each is influenced by the others and influences the
development of the others. For example, the hydrology of the site is influenced by
development of the soil and plant community. The plant community on an ecological
site is typified by an association of species that differs from that of other ecological
sites in the kind and/or proportion of species or in total production. Descriptions of
ecological sites are provided in the Field Office Technical Guide, which is available in
local offices of the Natural Resources Conservation Service.
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MAP INFORMATION
Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Ecological Site ID: NRCS Rangeland Site

Ecological Site ID: NRCS Rangeland Site— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and

Mesa Counties

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

19 Cerro silty clay loam, 6 to 12 percent R048AY247CO 9.9 11.9%
slopes

28 Cumulic Haploborolls, 1 to 3 percent R048AY285CO 10.9 13.1%
slopes

47 Hesperus-Empedrado, moist-Pagoda R048AY238CO 37.5 45.2%
complex 5 to 35 percent slopes

53 Pagoda-Hesperus complex, 12 to 40 R048AY238CO 24.6 29.7%
percent slopes

Totals for Area of Interest 82.9 100.0%

Rating Options—Ecological Site ID: NRCS Rangeland Site

Class: NRCS Rangeland Site
Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified

Tie-break Rule: Lower

Land Management

Land management interpretations are tools designed to guide the user in evaluating
existing conditions in planning and predicting the soil response to various land
management practices, for a variety of land uses, including cropland, forestland,
hayland, pastureland, horticulture, and rangeland. Example interpretations include
suitability for a variety of irrigation practices, log landings, haul roads and major skid
trails, equipment operability, site preparation, suitability for hand and mechanical
planting, potential erosion hazard associated with various practices, and ratings for
fencing and waterline installation.

Mechanical Site Preparation (Surface)

The ratings in this interpretation indicate the suitability for use of surface-altering soil
tillage equipment during site preparation in forested areas. The ratings are based on
slope, depth to a restrictive layer, plasticity index, rock fragments on or below the
surface, depth to a water table, and ponding. The part of the soil from the surface to
a depth of about 1 foot is considered in the ratings.

The ratings are both verbal and numerical. Rating class terms indicate the degree to
which the soils are suited to this aspect of forestland management. The soils are
described as "well suited," "poorly suited," or "unsuited" to this management activity.
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"Well suited" indicates that the soil has features that are favorable for the specified
kind of site preparation and has no limitations. Good performance can be expected,
and little or no maintenance is needed. "Poorly suited" indicates that the soil has one
or more properties that are unfavorable for the specified kind of site preparation.
Overcoming the unfavorable properties requires special design, extra maintenance,
and costly alteration. "Unsuited" indicates that the expected performance of the soil
is unacceptable for the specified kind of site preparation or that extreme measures
are needed to overcome the undesirable soil properties.

Numerical ratings indicate the severity of individual limitations. The ratings are shown
as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the
point at which a soil feature has the greatest negative impact on the specified aspect
of forestland management (1.00) and the point at which the soil feature is not a
limitation (0.00).

The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is shown
for each map unit. The components listed for each map unit are only those that have
the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the
percentage of each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The ratings
for all components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.
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MAP INFORMATION
Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Tables—Mechanical Site Preparation (Surface)

Mechanical Site Preparation (Surface)— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa

Counties
Map unit Map unit name Rating Component name Rating reasons | Acres in Percent of
symbol (percent) (numeric AOI AOI
values)
19 Cerro silty clay loam, 6 to 12 | Well suited | Cerro (70%) 9.9 11.9%
percent slopes
28 Cumulic Haploborolls, 1to 3 | Well suited | Cumulic Haploborolls 10.9 13.1%
percent slopes (90%)
47 Hesperus-Empedrado, moist- | Poorly Hesperus (35%) Slope (0.50) 37.5 45.2%
Pagoda complex 5 to 35 suited ,
percent slopes Empedrado, moist (30%) | Slope (0.50)
Pagoda (20%) Slope (0.50)
53 Pagoda-Hesperus complex, |Poorly Pagoda (50%) Slope (0.50) 24.6 29.7%
12 to 40 percent slopes suited
P P Hesperus (20%) Slope (0.50)
Totals for Area of Interest 82.9 100.0%
Mechanical Site Preparation (Surface)— Summary by Rating Value
Rating Acres in AOI Percent of AOI
Poorly suited 62.1 74.9%
Well suited 20.8 25.1%
Totals for Area of Interest 82.9 100.0%

Rating Options—Mechanical Site Preparation (Surface)

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Water Management

Water Management interpretations are tools for evaluating the potential of the soil in
the application of various water management practices. Example interpretations
include pond reservoir area, embankments, dikes, levees, and excavated ponds.

Excavated Ponds (Aquifer-Fed)

Excavated ponds (aquifer-fed) are pits or dugouts that extend to a ground-water
aquifer or to a depth below a permanent water table. Excluded are ponds that are fed
only by surface runoff and embankment ponds that impound water 3 feet or more
above the original surface. Excavated ponds are affected by depth to a permanent
water table, saturated hydraulic conductivity (Ksat) of the aquifer, and quality of the
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water as inferred from the salinity of the soil. Depth to bedrock and the content of large
stones affect the ease of excavation.

The ratings are both verbal and numerical. Rating class terms indicate the extent to
which the soils are limited by all of the soil features that affect the specified use. "Not
limited" indicates that the soil has features that are very favorable for the specified
use. Good performance and very low maintenance can be expected. "Somewhat
limited" indicates that the soil has features that are moderately favorable for the
specified use. The limitations can be overcome or minimized by special planning,
design, or installation. Fair performance and moderate maintenance can be expected.
"Very limited" indicates that the soil has one or more features that are unfavorable for
the specified use. The limitations generally cannot be overcome without major soil
reclamation, special design, or expensive installation procedures. Poor performance
and high maintenance can be expected.

Numerical ratings indicate the severity of individual limitations. The ratings are shown
as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the
point at which a soil feature has the greatest negative impact on the use (1.00) and
the point at which the soil feature is not a limitation (0.00).

The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is shown
for each map unit. The components listed for each map unit are only those that have
the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the
percentage of each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The ratings
for all components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.
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MAP INFORMATION
Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Tables—Excavated Ponds (Aquifer-Fed)

Excavated Ponds (Aquifer-Fed)— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa

Counties
Map unit Map unit name Rating Component name Rating reasons | Acres in | Percent of
symbol (percent) (numeric values) AOI AOI
19 Cerro silty clay loam, 6 to 12 | Very limited Cerro (70%) Depth to water 9.9 11.9%
percent slopes (1.00)
28 Cumulic Haploborolls, 1 to 3 | Very limited Cumulic Haploborolls Cutbanks cave 10.9 13.1%
percent slopes (90%) (1.00)
Depth to saturated
zone (0.96)
47 Hesperus-Empedrado, Very limited Hesperus (35%) Depth to water 37.5 45.2%
moist-Pagoda complex 5 (1.00)
to 35 percent slopes
P P Empedrado, moist (30%) | Depth to water
(1.00)
Pagoda (20%) Depth to water
(1.00)
53 Pagoda-Hesperus complex, | Very limited Pagoda (50%) Depth to water 24.6 29.7%
12 to 40 percent slopes (1.00)
Hesperus (20%) Depth to water
(1.00)
Totals for Area of Interest 82.9 100.0%
Excavated Ponds (Aquifer-Fed)— Summary by Rating Value
Rating Acres in AOI Percent of AOI
Very limited 82.9 100.0%
Totals for Area of Interest 82.9 100.0%

Rating Options—Excavated Ponds (Aquifer-Fed)

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Pond Reservoir Areas

Pond reservoir areas hold water behind a dam or embankment. Soils best suited to
this use have low seepage potential in the upper 60 inches. The seepage potential is
determined by the saturated hydraulic conductivity (Ksat) of the soil and the depth to
fractured bedrock or other permeable material. Excessive slope can affect the storage
capacity of the reservoir area.

The ratings are both verbal and numerical. Rating class terms indicate the extent to
which the soils are limited by all of the soil features that affect the specified use. "Not
limited" indicates that the soil has features that are very favorable for the specified
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use. Good performance and very low maintenance can be expected. "Somewhat
limited" indicates that the soil has features that are moderately favorable for the
specified use. The limitations can be overcome or minimized by special planning,
design, or installation. Fair performance and moderate maintenance can be expected.
"Very limited" indicates that the soil has one or more features that are unfavorable for
the specified use. The limitations generally cannot be overcome without major soil
reclamation, special design, or expensive installation procedures. Poor performance
and high maintenance can be expected.

Numerical ratings indicate the severity of individual limitations. The ratings are shown
as decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the
point at which a soil feature has the greatest negative impact on the use (1.00) and
the point at which the soil feature is not a limitation (0.00).

The map unit components listed for each map unit in the accompanying Summary by
Map Unit table in Web Soil Survey or the Aggregation Report in Soil Data Viewer are
determined by the aggregation method chosen. An aggregated rating class is shown
for each map unit. The components listed for each map unit are only those that have
the same rating class as listed for the map unit. The percent composition of each
component in a particular map unit is presented to help the user better understand the
percentage of each map unit that has the rating presented.

Other components with different ratings may be present in each map unit. The ratings
for all components, regardless of the map unit aggregated rating, can be viewed by
generating the equivalent report from the Soil Reports tab in Web Soil Survey or from
the Soil Data Mart site. Onsite investigation may be needed to validate these
interpretations and to confirm the identity of the soil on a given site.
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MAP INFORMATION
Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Tables—Pond Reservoir Areas

Pond Reservoir Areas— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map unit Map unit name Rating Component name Rating reasons | Acres in Percent of
symbol (percent) (numeric AOI AOI
values)
19 Cerro silty clay loam, 6 to 12 | Very limited Cerro (70%) Slope (1.00) 9.9 11.9%
percent slopes Seepage (0.02)
28 Cumulic Haploborolls, 1 to 3 | Very limited Cumulic Haploborolls Seepage (1.00) 10.9 13.1%
percent slopes (90%)
47 Hesperus-Empedrado, Very limited Hesperus (35%) Slope (1.00) 37.5 45.2%
ot Pagod complex s Seopage 000
Empedrado, moist (30%) | Slope (1.00)
Seepage (0.72)
Pagoda (20%) Slope (1.00)
Seepage (0.02)
53 Pagoda-Hesperus complex, |Very limited Pagoda (50%) Slope (1.00) 246 29.7%
12 to 40 percent slopes Seepage (0.02)
Hesperus (20%) Slope (1.00)
Seepage (0.04)
Totals for Area of Interest 82.9 100.0%
Pond Reservoir Areas— Summary by Rating Value
Rating Acres in AOI Percent of AOI
Very limited 82.9 100.0%
Totals for Area of Interest 82.9 100.0%

Rating Options—Pond Reservoir Areas

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher
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Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Depth to Any Soil Restrictive Layer

A "restrictive layer" is a nearly continuous layer that has one or more physical,
chemical, or thermal properties that significantly impede the movement of water and
air through the soil or that restrict roots or otherwise provide an unfavorable root
environment. Examples are bedrock, cemented layers, dense layers, and frozen
layers.

This theme presents the depth to any type of restrictive layer that is described for each
map unit. If more than one type of restrictive layer is described for an individual soil
type, the depth to the shallowest one is presented. If no restrictive layer is described
in @ map unit, it is represented by the "> 200" depth class.

This attribute is actually recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
"representative” value indicates the expected value of this attribute for the component.
For this soil property, only the representative value is used.
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MAP INFORMATION
Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Depth to Any Soil Restrictive Layer

Depth to Any Soil Restrictive Layer— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa

Counties
Map unit Map unit name Rating (centimeters) Acres in AOl | Percent of AOI
symbol
19 Cerro silty clay loam, 6 to 12 percent | >200 9.9 11.9%
slopes
28 Cumulic Haploborolls, 1 to 3 percent | >200 10.9 13.1%
slopes
47 Hesperus-Empedrado, moist-Pagoda |>200 37.5 45.2%
complex 5 to 35 percent slopes
53 Pagoda-Hesperus complex, 12to 40 |>200 24.6 29.7%
percent slopes
Totals for Area of Interest 82.9 100.0%

Rating Options—Depth to Any Soil Restrictive Layer

Units of Measure: centimeters

Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Lower

Interpret Nulls as Zero: No

Drainage Class

"Drainage class (natural)" refers to the frequency and duration of wet periods under
conditions similar to those under which the soil formed. Alterations of the water regime
by human activities, either through drainage or irrigation, are not a consideration
unless they have significantly changed the morphology of the soil. Seven classes of
natural soil drainage are recognized-excessively drained, somewhat excessively
drained, well drained, moderately well drained, somewhat poorly drained, poorly
drained, and very poorly drained. These classes are defined in the "Soil Survey
Manual."
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MAP INFORMATION
Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Drainage Class

Drainage Class— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

19 Cerro silty clay loam, 6 to 12 percent slopes | Well drained 9.9 11.9%

28 Cumulic Haploborolls, 1 to 3 percent slopes | Well drained 10.9 13.1%

47 Hesperus-Empedrado, moist-Pagoda Well drained 37.5 45.2%
complex 5 to 35 percent slopes

53 Pagoda-Hesperus complex, 12 to 40 percent | Well drained 24.6 29.7%
slopes

Totals for Area of Interest 82.9 100.0%

Rating Options—Drainage Class

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
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soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.
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Map—Hydrologic Soil Group
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MAP INFORMATION
Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Hydrologic Soil Group— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

19 Cerro silty clay loam, 6 to 12 percent slopes |C 9.9 11.9%

28 Cumulic Haploborolls, 1 to 3 percent slopes B 10.9 13.1%

47 Hesperus-Empedrado, moist-Pagoda complex | B 37.5 45.2%
5 to 35 percent slopes

53 Pagoda-Hesperus complex, 12 to 40 percent |C 24.6 29.7%
slopes

Totals for Area of Interest 82.9 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

Representative Slope

Slope gradient is the difference in elevation between two points, expressed as a

percentage of the distance between those points.

The slope gradient is actually recorded as three separate values in the database. A
low value and a high value indicate the range of this attribute for the soil component.

A "representative" value indicates the expected value of this attribute for the

component. For this soil property, only the representative value is used.
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MAP INFORMATION
Map Scale: 1:4,990 if printed on A size (8.5" x 11") sheet.
The soil surveys that comprise your AOI were mapped at 1:24,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Representative Slope

Representative Slope— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map unit symbol Map unit name Rating (percent) Acres in AOI Percent of AOI

19 Cerro silty clay loam, 6 to 12 percent slopes | 9.0 9.9 11.9%

28 Cumulic Haploborolls, 1 to 3 percent slopes | 2.0 10.9 13.1%

47 Hesperus-Empedrado, moist-Pagoda 20.0 37.5 45.2%
complex 5 to 35 percent slopes

53 Pagoda-Hesperus complex, 12 to 40 26.0 24.6 29.7%
percent slopes

Totals for Area of Interest 82.9 100.0%

Rating Options—Representative Slope

Units of Measure: percent

Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

Interpret Nulls as Zero: No

Unified Soil Classification (Surface)

The Unified soil classification system classifies mineral and organic mineral soils for
engineering purposes on the basis of particle-size characteristics, liquid limit, and
plasticity index. It identifies three major soil divisions: (i) coarse-grained soils having
less than 50 percent, by weight, particles smaller than 0.074 mm in diameter; (ii) fine-
grained soils having 50 percent or more, by weight, particles smaller than 0.074 mm
in diameter; and (iii) highly organic soils that demonstrate certain organic
characteristics. These divisions are further subdivided into a total of 15 basic soil
groups. The major soil divisions and basic soil groups are determined on the basis of
estimated or measured values for grain-size distribution and Atterberg limits. ASTM
D 2487 shows the criteria chart used for classifying soil in the Unified system and the
15 basic soil groups of the system and the plasticity chart for the Unified system.

The various groupings of this classification correlate in a general way with the
engineering behavior of soils. This correlation provides a useful first step in any field
or laboratory investigation for engineering purposes. It can serve to make some
general interpretations relating to probable performance of the soil for engineering
uses.

For each soil horizon in the database one or more Unified soil classifications may be
listed. One is marked as the representative or most commonly occurring. The
representative classification is shown here for the surface layer of the soil.
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Map—Unified Soil Classification (Surface)
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measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N NAD83

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:  Douglas-Plateau Area, Colorado, Parts of
Garfield and Mesa Counties
Survey Area Data:  Version 5, Feb 1, 2008

Date(s) aerial images were photographed:  8/29/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.




Table—Unified Soil Classification (Surface)

Custom Soil Resource Report

Unified Soil Classification (Surface)— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa

Counties
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
19 Cerro silty clay loam, 6 to 12 percent slopes | ML 9.9 11.9%
28 Cumulic Haploborolls, 1 to 3 percent slopes GC 10.9 13.1%
47 Hesperus-Empedrado, moist-Pagoda complex | CL 37.5 45.2%
5 to 35 percent slopes
53 Pagoda-Hesperus complex, 12 to 40 percent |CL 24.6 29.7%
slopes
Totals for Area of Interest 82.9 100.0%

Rating Options—Unified Soil Classification (Surface)

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Lower

Layer Options: Surface Layer

Water Features

Water Features include ponding frequency, flooding frequency, and depth to water
table.

Depth to Water Table

"Water table" refers to a saturated zone in the soil. It occurs during specified months.
Estimates of the upper limit are based mainly on observations of the water table at
selected sites and on evidence of a saturated zone, namely grayish colors
(redoximorphic features) in the soil. A saturated zone that lasts for less than a month
is not considered a water table.

This attribute is actually recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
"representative” value indicates the expected value of this attribute for the component.
For this soil property, only the representative value is used.
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Map—Depth to Water Table
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Survey Area Data:  Version 5, Feb 1, 2008
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imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Depth to Water Table

Depth to Water Table— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map unit Map unit name Rating (centimeters) Acres in AOl | Percent of AOI
symbol
19 Cerro silty clay loam, 6 to 12 percent | >200 9.9 11.9%
slopes
28 Cumulic Haploborolls, 1 to 3 percent | 137 10.9 13.1%
slopes
47 Hesperus-Empedrado, moist-Pagoda |>200 37.5 45.2%
complex 5 to 35 percent slopes
53 Pagoda-Hesperus complex, 12to 40 |>200 24.6 29.7%
percent slopes
Totals for Area of Interest 82.9 100.0%
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Rating Options—Depth to Water Table

Units of Measure: centimeters

Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Lower

Interpret Nulls as Zero: No

Beginning Month: January

Ending Month: December

Flooding Frequency Class

Flooding is the temporary inundation of an area caused by overflowing streams, by
runoff from adjacent slopes, or by tides. Water standing for short periods after rainfall
or snowmelt is not considered flooding, and water standing in swamps and marshes
is considered ponding rather than flooding.

Frequency is expressed as none, very rare, rare, occasional, frequent, and very
frequent.

"None" means that flooding is not probable. The chance of flooding is nearly 0 percent
in any year. Flooding occurs less than once in 500 years.

"Very rare" means that flooding is very unlikely but possible under extremely unusual
weather conditions. The chance of flooding is less than 1 percent in any year.

"Rare" means that flooding is unlikely but possible under unusual weather conditions.
The chance of flooding is 1 to 5 percent in any year.

"Occasional" means that flooding occurs infrequently under normal weather
conditions. The chance of flooding is 5 to 50 percent in any year.

"Frequent" means that flooding is likely to occur often under normal weather
conditions. The chance of flooding is more than 50 percent in any year but is less than
50 percent in all months in any year.

"Very frequent" means that flooding is likely to occur very often under normal weather
conditions. The chance of flooding is more than 50 percent in all months of any year.
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Map—Flooding Frequency Class
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Table—Flooding Frequency Class

Flooding Frequency Class— Summary by Map Unit — Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

19 Cerro silty clay loam, 6 to 12 percent None 9.9 11.9%
slopes

28 Cumulic Haploborolls, 1 to 3 percent Occasional 10.9 13.1%
slopes

47 Hesperus-Empedrado, moist-Pagoda None 37.5 45.2%
complex 5 to 35 percent slopes

53 Pagoda-Hesperus complex, 12 to 40 None 24.6 29.7%
percent slopes

Totals for Area of Interest 82.9 100.0%

Rating Options—Flooding Frequency Class

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: More Frequent

Beginning Month: January

Ending Month: December
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Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Building Site Development

This folder contains a collection of tabular reports that present soil interpretations
related to building site development. The reports (tables) include all selected map units
and components for each map unit, limiting features and interpretive ratings. Building
site development interpretations are designed to be used as tools for evaluating soil
suitability and identifying soil limitations for various construction purposes. As part of
the interpretation process, the rating applies to each soil in its described condition and
does not consider present land use. Example interpretations can include corrosion of
concrete and steel, shallow excavations, dwellings with and without basements, small
commercial buildings, local roads and streets, and lawns and landscaping.

Roads and Streets, Shallow Excavations, and Lawns and
Landscaping

Soil properties influence the development of building sites, including the selection of
the site, the design of the structure, construction, performance after construction, and
maintenance. This table shows the degree and kind of soil limitations that affect local
roads and streets, shallow excavations, and lawns and landscaping.

The ratings in the table are both verbal and numerical. Rating class terms indicate the
extent to which the soils are limited by all of the soil features that affect building site
development. Not limited indicates that the soil has features that are very favorable
for the specified use. Good performance and very low maintenance can be expected.
Somewhat limited indicates that the soil has features that are moderately favorable
for the specified use. The limitations can be overcome or minimized by special
planning, design, or installation. Fair performance and moderate maintenance can be
expected. Very limited indicates that the soil has one or more features that are
unfavorable for the specified use. The limitations generally cannot be overcome
without major soil reclamation, special design, or expensive installation procedures.
Poor performance and high maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The ratings
are shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations
between the point at which a soil feature has the greatest negative impact on the use
(1.00) and the point at which the soil feature is not a limitation (0.00).

Local roads and streets have an all-weather surface and carry automobile and light
truck traffic all year. They have a subgrade of cut or fill soil material; a base of gravel,
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crushed rock, or soil material stabilized by lime or cement; and a surface of flexible
material (asphalt), rigid material (concrete), or gravel with a binder. The ratings are
based on the soil properties that affect the ease of excavation and grading and the
traffic-supporting capacity. The properties that affect the ease of excavation and
grading are depth to bedrock or a cemented pan, hardness of bedrock or a cemented
pan, depth to a water table, ponding, flooding, the amount of large stones, and slope.
The properties that affect the traffic-supporting capacity are soil strength (as inferred
from the AASHTO group index number), subsidence, linear extensibility (shrink-swell
potential), the potential for frost action, depth to a water table, and ponding.

Shallow excavations are trenches or holes dug to a maximum depth of 5 or 6 feet for
graves, utility lines, open ditches, or other purposes. The ratings are based on the soil
properties that influence the ease of digging and the resistance to sloughing. Depth
to bedrock or a cemented pan, hardness of bedrock or a cemented pan, the amount
of large stones, and dense layers influence the ease of digging, filling, and compacting.
Depth to the seasonal high water table, flooding, and ponding may restrict the period
when excavations can be made. Slope influences the ease of using machinery. Soil
texture, depth to the water table, and linear extensibility (shrink-swell potential)
influence the resistance to sloughing.

Lawns and landscaping require soils on which turf and ornamental trees and shrubs
can be established and maintained. Irrigation is not considered in the ratings. The
ratings are based on the soil properties that affect plant growth and trafficability after
vegetation is established. The properties that affect plant growth are reaction; depth
to a water table; ponding; depth to bedrock or a cemented pan; the available water
capacity in the upper 40 inches; the content of salts, sodium, or calcium carbonate;
and sulfidic materials. The properties that affect trafficability are flooding, depth to a
water table, ponding, slope, stoniness, and the amount of sand, clay, or organic matter
in the surface layer.

Information in this table is intended for land use planning, for evaluating land use
alternatives, and for planning site investigations prior to design and construction. The
information, however, has limitations. For example, estimates and other data generally
apply only to that part of the soil between the surface and a depth of 5 to 7 feet.
Because of the map scale, small areas of different soils may be included within the
mapped areas of a specific sail.

The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose
specific design criteria were not considered in preparing the information in this table.
Local ordinances and regulations should be considered in planning, in site selection,
and in design.

Report—Roads and Streets, Shallow Excavations, and Lawns and
Landscaping

[Onsite investigation may be needed to validate the interpretations in this table and to
confirm the identity of the soil on a given site. The numbers in the value columns range
from 0.01 to 1.00. The larger the value, the greater the potential limitation. The table
shows only the top five limitations for any given soil. The soil may have additional
limitations]
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Roads and Streets, Shallow Excavations, and Lawns and Landscaping— Douglas-Plateau Area, Colorado, Parts of Garfield and
Mesa Counties

Map symbol and soil | Pct. of Local roads and streets Shallow excavations Lawns and landscaping
name map
unit Rating class and Value Rating class and Value Rating class and Value
limiting features limiting features limiting features
19—cCerro silty clay
loam, 6 to 12 percent
slopes
Cerro 70 | Very limited Somewhat limited Somewhat limited
Low strength 1.00 | Too clayey 0.28 | Slope 0.04
Shrink-swell 1.00 | Cutbanks cave 0.10
Slope 0.04 | Slope 0.04
28—Cumulic
Haploborolls, 1 to 3
percent slopes
Cumulic haploborolls 90 | Very limited Very limited Somewhat limited
Flooding 1.00 | Cutbanks cave 1.00 | Flooding 0.60
Flooding 0.60 | Large stones content 0.20
Depth to saturated 0.35 | Gravel content 0.09
zone
Droughty 0.02
47—Hesperus-
Empedrado, moist-
Pagoda complex 5 to
35 percent slopes
Hesperus 35 | Very limited Very limited Very limited
Slope 1.00 | Slope 1.00 | Slope 1.00
Low strength 1.00 | Cutbanks cave 0.10
Shrink-swell 0.50
Frost action 0.50
Empedrado, moist 30 | Very limited Very limited Very limited
Slope 1.00 | Cutbanks cave 1.00 | Slope 1.00
Frost action 0.50 | Slope 1.00
Pagoda 20 | Very limited Very limited Very limited
Slope 1.00 | Slope 1.00 | Slope 1.00
Low strength 1.00 | Cutbanks cave 0.10
Shrink-swell 0.50 | Too clayey 0.03
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Roads and Streets, Shallow Excavations, and Lawns and Landscaping— Douglas-Plateau Area, Colorado, Parts of Garfield and
Mesa Counties

Map symbol and soil | Pct. of Local roads and streets Shallow excavations Lawns and landscaping
name map
unit Rating class and Value Rating class and Value Rating class and Value
limiting features limiting features limiting features
53—Pagoda-Hesperus
complex, 12 to 40
percent slopes
Pagoda 50 | Very limited Very limited Very limited
Slope 1.00 | Slope 1.00 | Slope 1.00
Low strength 1.00 | Cutbanks cave 0.10
Shrink-swell 0.50 | Too clayey 0.03
Hesperus 20 | Very limited Very limited Very limited
Slope 1.00 | Slope 1.00 | Slope 1.00
Low strength 1.00 | Cutbanks cave 0.10
Shrink-swell 0.50
Frost action 0.50

Land Classifications

This folder contains a collection of tabular reports that present a variety of soil
groupings. The reports (tables) include all selected map units and components for
each map unit. Land classifications are specified land use and management groupings
that are assigned to soil areas because combinations of soil have similar behavior for
specified practices. Most are based on soil properties and other factors that directly
influence the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Taxonomic Classification of the Soils

The system of soil classification used by the National Cooperative Soil Survey has six
categories (Soil Survey Staff, 1999 and 2003). Beginning with the broadest, these
categories are the order, suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the field or inferred from those
observations or from laboratory measurements. This table shows the classification of
the soils in the survey area. The categories are defined in the following paragraphs.

ORDER. Twelve soil orders are recognized. The differences among orders reflect the
dominant soil-forming processes and the degree of soil formation. Each order is
identified by a word ending in sol. An example is Alfisols.

SUBORDER. Each order is divided into suborders primarily on the basis of properties
that influence soil genesis and are important to plant growth or properties that reflect
the most important variables within the orders. The last syllable in the name of a
suborder indicates the order. An example is Udalfs (Ud, meaning humid, plus alfs,
from Alfisols).
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GREAT GROUP. Each suborder is divided into great groups on the basis of close
similarities in kind, arrangement, and degree of development of pedogenic horizons;
soil moisture and temperature regimes; type of saturation; and base status. Each great
group is identified by the name of a suborder and by a prefix that indicates a property
of the soil. An example is Hapludalfs (Hap/, meaning minimal horizonation, plus
udalfs, the suborder of the Alfisols that has a udic moisture regime).

SUBGROUP. Each great group has a typic subgroup. Other subgroups are
intergrades or extragrades. The typic subgroup is the central concept of the great
group; it is not necessarily the most extensive. Intergrades are transitions to other
orders, suborders, or great groups. Extragrades have some properties that are not
representative of the great group but do not indicate transitions to any other taxonomic
class. Each subgroup is identified by one or more adjectives preceding the name of
the great group. The adjective Typic identifies the subgroup that typifies the great
group. An example is Typic Hapludalfs.

FAMILY. Families are established within a subgroup on the basis of physical and
chemical properties and other characteristics that affect management. Generally, the
properties are those of horizons below plow depth where there is much biological
activity. Among the properties and characteristics considered are particle-size class,
mineralogy class, cation-exchange activity class, soil temperature regime, soil depth,
and reaction class. A family name consists of the name of a subgroup preceded by
terms that indicate soil properties. An example is fine-loamy, mixed, active, mesic
Typic Hapludalfs.

SERIES. The series consists of soils within a family that have horizons similar in color,
texture, structure, reaction, consistence, mineral and chemical composition, and
arrangement in the profile.

References:

Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service.
U.S. Department of Agriculture Handbook 436.

Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service. (The soils in a given survey
area may have been classified according to earlier editions of this publication.)

Report—Taxonomic Classification of the Soils

[An asterisk by the soil name indicates a taxadjunct to the series]

Taxonomic Classification of the Soils— Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Soil name Family or higher taxonomic classification

Cerro

Fine, montmorillonitic Ustertic Argiborolls

Cumulic Haploborolls

Cumulic Haploborolls

Empedrado Fine-loamy, mixed Typic Argiborolls
Hesperus Fine-loamy, mixed Pachic Argiborolls
Pagoda Fine, montmorillonitic Pachic Argiborolls
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Soil Chemical Properties

This folder contains a collection of tabular reports that present soil chemical properties.
The reports (tables) include all selected map units and components for each map unit.
Soil chemical properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil chemical properties include pH, cation exchange
capacity, calcium carbonate, gypsum, and electrical conductivity.

Chemical Soil Properties

This table shows estimates of some chemical characteristics and features that affect
soil behavior. These estimates are given for the layers of each soil in the survey area.
The estimates are based on field observations and on test data for these and similar
soils.

Depth to the upper and lower boundaries of each layer is indicated.

Cation-exchange capacity is the total amount of extractable cations that can be held
by the soil, expressed in terms of milliequivalents per 100 grams of soil at neutrality
(pH 7.0) or at some other stated pH value. Soils having a low cation-exchange capacity
hold fewer cations and may require more frequent applications of fertilizer than soils
having a high cation-exchange capacity. The ability to retain cations reduces the
hazard of ground-water pollution.

Effective cation-exchange capacity refers to the sum of extractable cations plus
aluminum expressed in terms of milliequivalents per 100 grams of soil. It is determined
for soils that have pH of less than 5.5.

Soil reaction is a measure of acidity or alkalinity. It is important in selecting crops and
other plants, in evaluating soil amendments for fertility and stabilization, and in
determining the risk of corrosion.

Calcium carbonate equivalent is the percent of carbonates, by weight, in the fraction
of the soil less than 2 millimeters in size. The availability of plant nutrients is influenced
by the amount of carbonates in the soil.

Gypsum is expressed as a percent, by weight, of hydrated calcium sulfates in the
fraction of the soil less than 20 millimeters in size. Gypsum is partially soluble in water.
Soils that have a high content of gypsum may collapse if the gypsum is removed by
percolating water.

Salinity is a measure of soluble salts in the soil at saturation. It is expressed as the
electrical conductivity of the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory measurements at
representative sites of nonirrigated soils. The salinity of irrigated soils is affected by
the quality of the irrigation water and by the frequency of water application. Hence,
the salinity of soils in individual fields can differ greatly from the value given in the
table. Salinity affects the suitability of a soil for crop production, the stability of soil if
used as construction material, and the potential of the soil to corrode metal and
concrete.

Sodium adsorption ratio (SAR) is a measure of the amount of sodium (Na) relative to
calcium (Ca) and magnesium (Mg) in the water extract from saturated soil paste. It is
the ratio of the Na concentration divided by the square root of one-half of the Ca + Mg
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concentration. Soils that have SAR values of 13 or more may be characterized by an
increased dispersion of organic matter and clay particles, reduced saturated hydraulic
conductivity and aeration, and a general degradation of soil structure.
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Chemical Soil Properties— Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map symbol and soil name Depth Cation- Effective Soil reaction Calcium Gypsum Salinity Sodium
exchange cation- carbonate adsorption ratio
capacity exchange
capacity
In meq/100g meq/100g pH Pct Pct mmhos/cm
19—Cerro silty clay loam, 6 to 12
percent slopes
Cerro 0-7 20-30 — 6.6-7.3 0 0 0 0
7-12 15-35 — 7.4-7.8 0 0 0 0
12-35 25-45 — 7.9-8.4 0-2 0 0.0-2.0 0
35-60 15-30 — 7.9-8.4 5-15 0 0.0-2.0 0
28—Cumulic Haploborolls, 1 to 3
percent slopes
Cumulic haploborolls 0-8 10-25 — 6.6-8.4 0-5 0 0.0-4.0 0
8-20 10-20 — 7.4-8.4 5-10 0 0.0-4.0 0
20-28 10-25 — 7.4-84 5-10 0 0.0-4.0 0
28-60 4.0-10 — 7.4-8.4 5-10 0 0.0-4.0 0
47—Hesperus-Empedrado, moist-
Pagoda complex 5 to 35 percent
slopes
Hesperus 0-7 10-20 — 6.6-7.3 0 0 0 0
7-60 15-25 — 6.6-7.8 0 0 0 0
Empedrado, moist 0-10 10-25 — 6.6-7.3 0 0 0 0
10-21 10-25 — 6.6-7.3 0 0 0 0
21-28 10-20 — 6.6-7.8 0 0 0 0
28-60 5.0-15 — 7.9-84 5-10 0 0.0-2.0 0
Pagoda 0-6 15-25 — 6.6-7.8 0 0 0 0
6-17 15-25 — 6.6-7.8 0 0 0 0
17-27 15-30 — 6.6-7.8 0 0 0 0
27-60 10-30 — 7.9-8.4 5-15 0 0.0-2.0 0
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Chemical Soil Properties— Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map symbol and soil name Depth Cation- Effective Soil reaction Calcium Gypsum Salinity Sodium
exchange cation- carbonate adsorption ratio
capacity exchange
capacity
In meq/100g meq/100g pH Pct Pct mmhos/cm
53—Pagoda-Hesperus complex, 12
to 40 percent slopes

Pagoda 0-6 15-25 — 6.6-7.8 0 0 0 0
6-17 15-25 — 6.6-7.8 0 0 0 0
17-27 15-30 — 6.6-7.8 0 0 0 0
27-60 10-30 — 7.9-84 5-15 0 0.0-2.0 0
Hesperus 0-7 10-20 — 6.6-7.3 0 0 0 0
7-60 15-25 — 6.6-7.8 0 0 0 0
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Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical properties.
The reports (tables) include all selected map units and components for each map unit.
Soil physical properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Physical Soil Properties

This table shows estimates of some physical characteristics and features that affect
soil behavior. These estimates are given for the layers of each soil in the survey area.
The estimates are based on field observations and on test data for these and similar
soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by sedimentation,
sieving, or micrometric methods. Particle sizes are expressed as classes with specific
effective diameter class limits. The broad classes are sand, silt, and clay, ranging from
the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to 2
millimeters in diameter. In this table, the estimated sand content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters in
diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05 millimeter
in diameter. In this table, the estimated silt content of each soil layer is given as a
percentage, by weight, of the soil material that is less than 2 millimeters in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002
millimeter in diameter. In this table, the estimated clay content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters in
diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle size
is important for engineering and agronomic interpretations, for determination of soil
hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil and
the ability of the soil to adsorb cations and to retain moisture. They influence shrink-
swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease of soll
dispersion, and other soil properties. The amount and kind of clay in a soil also affect
tilage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is measured
when the soil is at field moisture capacity, that is, the moisture content at 1/3- or 1/10-
bar (33kPa or 10kPa) moisture tension. Weight is determined after the soil is dried at
105 degrees C. In the table, the estimated moist bulk density of each soil horizon is
expressed in grams per cubic centimeter of soil material that is less than 2 millimeters
in diameter. Bulk density data are used to compute linear extensibility, shrink-swell
potential, available water capacity, total pore space, and other soil properties. The
moist bulk density of a soil indicates the pore space available for water and roots.
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Depending on soil texture, a bulk density of more than 1.4 can restrict water storage
and root penetration. Moist bulk density is influenced by texture, kind of clay, content
of organic matter, and soil structure.

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates in the table are expressed in terms of
micrometers per second. They are based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Saturated hydraulic conductivity (Ksat) is
considered in the design of soil drainage systems and septic tank absorption fields.

Available water capacity refers to the quantity of water that the soil is capable of storing
for use by plants. The capacity for water storage is given in inches of water per inch
of soil for each soil layer. The capacity varies, depending on soil properties that affect
retention of water. The most important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available water capacity is an important
factor in the choice of plants or crops to be grown and in the design and management
of irrigation systems. Available water capacity is not an estimate of the quantity of
water actually available to plants at any given time.

Linear extensibility refers to the change in length of an unconfined clod as moisture
content is decreased from a moist to a dry state. It is an expression of the volume
change between the water content of the clod at 1/3- or 1/10-bar tension (33kPa or
10kPa tension) and oven dryness. The volume change is reported in the table as
percent change for the whole soil. The amount and type of clay minerals in the soil
influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The shrink-
swell potential is low if the soil has a linear extensibility of less than 3 percent; moderate
if 3 to 6 percent; high if 6 to 9 percent; and very high if more than 9 percent. If the
linear extensibility is more than 3, shrinking and swelling can cause damage to
buildings, roads, and other structures and to plant roots. Special design commonly is
needed.

Organic matter is the plant and animal residue in the soil at various stages of
decomposition. In this table, the estimated content of organic matter is expressed as
a percentage, by weight, of the soil material that is less than 2 millimeters in diameter.
The content of organic matter in a soil can be maintained by returning crop residue to
the soil.

Organic matter has a positive effect on available water capacity, water infiltration, soil
organism activity, and tilth. It is a source of nitrogen and other nutrients for crops and
soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T factor.
Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by water.
Factor K is one of six factors used in the Universal Soil Loss Equation (USLE) and the
Revised Universal Soil Loss Equation (RUSLE) to predict the average annual rate of
soil loss by sheet and rill erosion in tons per acre per year. The estimates are based
primarily on percentage of silt, sand, and organic matter and on soil structure and Ksat.
Values of K range from 0.02 to 0.69. Other factors being equal, the higher the value,
the more susceptible the soil is to sheet and rill erosion by water.

Erosion factor Kw indicates the erodibility of the whole soil. The estimates are modified
by the presence of rock fragments.

Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material less
than 2 millimeters in size.
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Erosion factor T is an estimate of the maximum average annual rate of soil erosion by
wind and/or water that can occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have similar properties affecting their
susceptibility to wind erosion in cultivated areas. The soils assigned to group 1 are the
most susceptible to wind erosion, and those assigned to group 8 are the least
susceptible. The groups are described in the "National Soil Survey Handbook."

Wind erodibility index is a numerical value indicating the susceptibility of soil to wind
erosion, or the tons per acre per year that can be expected to be lost to wind erosion.
There is a close correlation between wind erosion and the texture of the surface layer,
the size and durability of surface clods, rock fragments, organic matter, and a

calcareous reaction. Soil moisture and frozen soil layers also influence wind erosion.

Reference:
United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. (http://soils.usda.gov)
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Physical Soil Properties— Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility erodibility
density | conductivity capacity Kw [ Kf [ T group index
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
19—Cerro silty
clay loam, 6 to
12 percent
slopes
Cerro 0-7 -20- -48- 30-33-35 |1.15-1.30 |1.41-4.23 0.17-0.21 3.0-5.9 1.0-2.0 28 |.28 |5 38
7-12 - 8- -55- 35-38-40 [1.15-1.30 |0.42-4.23 0.17-0.21 3.0-5.9 0.5-1.0 32 |.32
12-35 |- 6- -47- 40-48-50 |1.15-1.30 |0.42-1.41 0.14-0.17 6.0-8.9 0.5-1.0 24 |24
35-60 |-19- -48- 27-34-40 |1.15-1.30 |0.42-4.23 0.17-0.21 3.0-5.9 0.0-0.5 37 .37
28—Cumulic
Haploborolls,
1 to 3 percent
slopes
Cumulic 0-8 -57- -18- 20-25-30 |1.25-1.40 [1.41-14.11 0.10-0.13 0.0-2.9 2.0-3.0 10 |17 |3 56
haploborolls
8-20 -57- -18- 20-25-30 |1.25-1.40 |1.41-14.11 0.07-0.09 0.0-2.9 1.0-2.0 .05 |.17
20-28 |-35- -34- 27-31-35 |1.25-1.40 |1.41-14.00 0.16-0.19 0.0-2.9 1.0-2.0 20 |.20
28-60 |— — 5-10-15 |1.45-1.60 |42.34-141.14 0.03-0.04 0.0-2.9 1.0-2.0 .05 |.15
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Physical Soil Properties— Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility erodibility
density | conductivity capacity Kw [ Kf [ T group index
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
47—Hesperus-
Empedrado,
moist-Pagoda
complex 5 to
35 percent
slopes
Hesperus 0-7 -44- -41- 10-15-20 |1.25-1.40 (4.23-42.34 0.14-0.17 0.0-2.9 2.0-5.0 20 (.20 |5 56
7-60 -36- -34- 20-31-35 |1.25-1.40 |1.41-4.23 0.17-0.20 3.0-5.9 1.0-2.0 20 |.20
Empedrado, 0-10 -40- -38- 18-23-27 |1.25-1.40 |4.23-14.11 0.16-0.18 0.0-2.9 2.0-4.0 24 |24 |5 48
moist
10-21 |-35- -34- 27-31- 35 |1.25-1.40 |4.00-14.00 0.17-0.21 3.0-5.9 0.5-1.0 24 |24
21-28 |-57- -18- 20-25- 30 |1.25-1.40 |4.00-14.00 0.10-0.13 0.0-2.9 0.5-1.0 .10 |.20
28-60 |-40- -38- 18-23-27 |1.25-1.40 |4.23-14.11 0.14-0.18 0.0-2.9 0.0-0.5 43 |43
Pagoda 0-6 -35- -34- 27-31-35 |1.25-1.40 |1.41-4.23 0.17-0.21 3.0-5.9 2.0-3.0 20 (.20 |5 48
6-17 -35- -34- 27-31-35 |1.25-1.40 |1.41-4.23 0.17-0.21 3.0-5.9 1.0-3.0 20 |.20
17-27 |-28- -30- 35-43-50 |[1.15-1.40 |0.42-1.41 0.14-0.21 6.0-8.9 0.5-1.0 .32 |.20
27-60 |-29- -31- 30-40- 50 [1.15-1.40 |0.42-4.23 0.14-0.21 3.0-5.9 0.0-0.5 .20 |.20
53—Pagoda-
Hesperus
complex, 12
to 40 percent
slopes
Pagoda 0-6 -35- -34- 27-31-35 |1.25-1.40 |1.41-4.23 0.17-0.21 3.0-5.9 2.0-3.0 20 (.20 |5 48
6-17 -35- -34- 27-31-35 |1.25-1.40 |1.41-4.23 0.17-0.21 3.0-5.9 1.0-3.0 20 |.20
17-27 |-28- -30- 35-43-50 |{1.15-1.40 |0.42-1.41 0.14-0.21 6.0-8.9 0.5-1.0 .32 |.20
27-60 |-29- -31- 30-40- 50 |[1.15-1.40 |0.42-4.23 0.14-0.21 3.0-5.9 0.0-0.5 .20 |.20
Hesperus 0-7 -44- -41- 10-15-20 |1.25-1.40 |4.23-42.34 0.14-0.17 0.0-2.9 2.0-5.0 20 (.20 |5 56
7-60 -36- -34- 20-31- 35 |1.25-1.40 |1.41-4.23 0.17-0.20 3.0-5.9 1.0-2.0 .20 |.20
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Soil Qualities and Features

This folder contains tabular reports that present various soil qualities and features.
The reports (tables) include all selected map units and components for each map unit.
Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Soil Features

This table gives estimates of various soil features. The estimates are used in land use
planning that involves engineering considerations.

A restrictive layeris a nearly continuous layer that has one or more physical, chemical,
or thermal properties that significantly impede the movement of water and air through
the soil or that restrict roots or otherwise provide an unfavorable root environment.
Examples are bedrock, cemented layers, dense layers, and frozen layers. The table
indicates the hardness and thickness of the restrictive layer, both of which significantly
affect the ease of excavation. Depth to top is the vertical distance from the soil surface
to the upper boundary of the restrictive layer.

Subsidence is the settlement of organic soils or of saturated mineral soils of very low
density. Subsidence generally results from either desiccation and shrinkage, or
oxidation of organic material, or both, following drainage. Subsidence takes place
gradually, usually over a period of several years. The table shows the expected initial
subsidence, which usually is a result of drainage, and total subsidence, which results
from a combination of factors.

Potential for frost action is the likelihood of upward or lateral expansion of the soil
caused by the formation of segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing. Frost action occurs when moisture
moves into the freezing zone of the soil. Temperature, texture, density, saturated
hydraulic conductivity (Ksat), content of organic matter, and depth to the water table
are the most important factors considered in evaluating the potential for frost action.
It is assumed that the soil is not insulated by vegetation or snow and is not artificially
drained. Silty and highly structured, clayey soils that have a high water table in winter
are the most susceptible to frost action. Well drained, very gravelly, or very sandy soils
are the least susceptible. Frost heave and low soil strength during thawing cause
damage to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced electrochemical or chemical action
that corrodes or weakens uncoated steel or concrete. The rate of corrosion of
uncoated steel is related to such factors as soil moisture, particle-size distribution,
acidity, and electrical conductivity of the soil. The rate of corrosion of concrete is based
mainly on the sulfate and sodium content, texture, moisture content, and acidity of the
soil. Special site examination and design may be needed if the combination of factors
results in a severe hazard of corrosion. The steel or concrete in installations that
intersect soil boundaries or soil layers is more susceptible to corrosion than the steel
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or concrete in installations that are entirely within one kind of soil or within one sail
layer.

For uncoated steel, the risk of corrosion, expressed as low, moderate, or high, is based
on soil drainage class, total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion also is expressed as low, moderate, or high. It is
based on soil texture, acidity, and amount of sulfates in the saturation extract.
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Soil Features— Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map symbol and
soil name

Restrictive Layer

Subsidence

Kind

Depth to
top

Thickness

Hardness

Initial Total

Potential for frost
action

Risk of corrosion

Uncoated steel

Concrete

In

In

In In

19—cCerro silty clay
loam, 6 to 12
percent slopes

Cerro

Low

Moderate

Low

28—Cumulic
Haploborolls, 1 to
3 percent slopes

Cumulic
haploborolls

Low

Moderate

Low

47—Hesperus-
Empedrado,
moist-Pagoda
complex 5 to 35
percent slopes

Hesperus

Moderate

Moderate

Low

Empedrado, moist

Moderate

High

Low

Pagoda

Low

Moderate

Low

53—Pagoda-
Hesperus
complex, 12 to 40
percent slopes

Pagoda

Low

Moderate

Low

Hesperus

Moderate

Moderate

Low
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Water Management

This folder contains a collection of tabular reports that present soil interpretations
related to water management. The reports (tables) include all selected map units and
components for each map unit, limiting features and interpretive ratings. Water
management interpretations are tools for evaluating the potential of the soil in the
application of various water management practices. Example interpretations include
pond reservoir area, embankments, dikes, levees, and excavated ponds.

Ponds and Embankments

This table gives information on the soil properties and site features that affect water
management. The degree and kind of soil limitations are given for pond reservoir
areas; embankments, dikes, and levees; and aquifer-fed excavated ponds. The
ratings are both verbal and numerical. Rating class terms indicate the extent to which
the soils are limited by all of the soil features that affect these uses. Not limited
indicates that the soil has features that are very favorable for the specified use. Good
performance and very low maintenance can be expected. Somewhat limited indicates
that the soil has features that are moderately favorable for the specified use. The
limitations can be overcome or minimized by special planning, design, or installation.
Fair performance and moderate maintenance can be expected. Very limited indicates
that the soil has one or more features that are unfavorable for the specified use. The
limitations generally cannot be overcome without major soil reclamation, special
design, or expensive installation procedures. Poor performance and high
maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The ratings
are shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations
between the point at which a soil feature has the greatest negative impact on the use
(1.00) and the point at which the soil feature is not a limitation (0.00).

Pond reservoir areas hold water behind a dam or embankment. Soils best suited to
this use have low seepage potential in the upper 60 inches. The seepage potential is
determined by the saturated hydraulic conductivity (Ksat) of the soil and the depth to
fractured bedrock or other permeable material. Excessive slope can affect the storage
capacity of the reservoir area.

Embankments, dikes, and levees are raised structures of soil material, generally less
than 20 feet high, constructed to impound water or to protect land against overflow.
Embankments that have zoned construction (core and shell) are not considered. In
this table, the soils are rated as a source of material for embankment fill. The ratings
apply to the soil material below the surface layer to a depth of 5 or 6 feet. Itis assumed
that soil layers will be uniformly mixed and compacted during construction.

The ratings do not indicate the ability of the natural soil to support an embankment.
Soil properties to a depth even greater than the height of the embankment can affect
performance and safety of the embankment. Generally, deeper onsite investigation is
needed to determine these properties.

Soil material in embankments must be resistant to seepage, piping, and erosion and
have favorable compaction characteristics. Unfavorable features include less than 5
feet of suitable material and a high content of stones or boulders, organic matter, or
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salts or sodium. A high water table affects the amount of usable material. It also affects
trafficability.

Aquifer-fed excavated ponds are pits or dugouts that extend to a ground-water aquifer
or to a depth below a permanent water table. Excluded are ponds that are fed only by
surface runoff and embankment ponds that impound water 3 feet or more above the
original surface. Excavated ponds are affected by depth to a permanent water table,
Ksat of the aquifer, and quality of the water as inferred from the salinity of the soil.
Depth to bedrock and the content of large stones affect the ease of excavation.

Information in this table is intended for land use planning, for evaluating land use
alternatives, and for planning site investigations prior to design and construction. The
information, however, has limitations. For example, estimates and other data generally
apply only to that part of the soil between the surface and a depth of 5 to 7 feet.
Because of the map scale, small areas of different soils may be included within the
mapped areas of a specific sail.

The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose

specific design criteria were not considered in preparing the information in this table.
Local ordinances and regulations should be considered in planning, in site selection,
and in design.

Report—Ponds and Embankments

[Onsite investigation may be needed to validate the interpretations in this table and to
confirm the identity of the soil on a given site. The numbers in the value columns range
from 0.01 to 1.00. The larger the value, the greater the potential limitation. The table
shows only the top five limitations for any given soil. The soil may have additional

limitations]

Ponds and Embankments— Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map symbol and soil | Pct. of Pond reservoir areas Embankments, dikes, and Aquifer-fed excavated ponds
name map levees
unit
Rating class and Value Rating class and Value Rating class and Value
limiting features limiting features limiting features
19—Cerro silty clay
loam, 6 to 12 percent
slopes
Cerro 70 | Very limited Somewhat limited Very limited
Slope 1.00 | Piping 0.32 | Depth to water 1.00
Seepage 0.02
28—Cumulic
Haploborolls, 1 to 3
percent slopes
Cumulic haploborolls 90 | Very limited Somewhat limited Very limited
Seepage 1.00 | Seepage 0.19 | Cutbanks cave 1.00
Depth to saturated 0.96

zone
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Ponds and Embankments— Douglas-Plateau Area, Colorado, Parts of Garfield and Mesa Counties

Map symbol and soil | Pct. of Pond reservoir areas Embankments, dikes, and Aquifer-fed excavated ponds
name map levees
unit
Rating class and Value Rating class and Value Rating class and Value
limiting features limiting features limiting features
47—Hesperus-
Empedrado, moist-
Pagoda complex 5 to
35 percent slopes
Hesperus 35 | Very limited Somewhat limited Very limited
Slope 1.00 | Piping 0.66 | Depth to water 1.00
Seepage 0.04
Empedrado, moist 30 | Very limited Very limited Very limited
Slope 1.00 | Piping 1.00 | Depth to water 1.00
Seepage 0.72
Pagoda 20 | Very limited Somewhat limited Very limited
Slope 1.00 | Piping 0.24 | Depth to water 1.00
Seepage 0.02
53—Pagoda-Hesperus
complex, 12 to 40
percent slopes
Pagoda 50 | Very limited Somewhat limited Very limited
Slope 1.00 | Piping 0.24 | Depth to water 1.00
Seepage 0.02
Hesperus 20 | Very limited Somewhat limited Very limited
Slope 1.00 | Piping 0.66 | Depth to water 1.00
Seepage 0.04
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STATE OF COLORADO

Bill Ritter, Jr., Governor
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF WILDLIFE

AN EQUAL OPPORTUNITY EMPLOYER
Thomas E. Remington, Director

6060 Broadway For Wildlife-
Denver, Colorado 80216 For Pegp/g

Telephone: (303) 297-1192
wildlife.state.co.us

12-28-10 RECEIVED

TO: Randy Price JAN 07 2011
Mesa County Planning and Development (6255
P.O. Box 20,000 Grand Junction, CO 81502-5022 MESA COUNTY PLANNING

RE: 2010-0278 CUP1 Delta Process Water Conditional Use Permit
Dear Mr. Price,

Thank you for the opportunity to comment on Delta Petroleum Corporation’s proposed water
impoundment facility east of Collbran. Please concider the following comments.

CDOW has a statutory responsibility to manage all wildlife species in Colorado; this responsibility is
embraced and fulfilled through CDOWSs mission to protect, preserve, enhance, and manage the wildlife
of Colorado for the use, benefit, and enjoyment of the people of Colorado and its visitors. We
encourage Mesa County to afford the highest protection for Colorado’s wildlife species and habitats
through the development and implementation of management actions combined with the use of best
management practices (BMPs) to protect wildlife and their habitats.

Although small water bodies in Colorado are an attractant to many terrestrial and aquatic species,
small dispersed water bodies in Colorado (like those created by oil and gas field pits containing fluid)
are particularly attractive to waterfowl migrating between breeding and wintering grounds. Waterfowl
look for small dispersed water bodies in Colorado as essential stopover points to rest and feed during
their long migration. Small dispersed water bodies in Colorado are also extremely attractive to bats,
which feed on congregating insects.

CDOW recommends that this water impoundment pond be fenced and netted to exclude wildlife to
reduce the risk of significant adverse impacts to wildlife and migratory birds. At a minimum, fencing
should consist of a seven foot high fence constructed of material strong enough and in such a
configuration so as to prohibit deer and elk from entering a pit. It should functionally prohibit small
animals from entering through gaps or between spaces. Prevention of small animal from entering may
require a second type of fencing (chicken wire) to be wrapped around (at the ground level) the taller
exclusionary fence. The small animal exclusionary fence(s) should be buried one foot below grade and
extend at least two feet above grade level. Fence support structures should be placed in close enough
proximity to each other and be sufficiently anchored into the ground so that the fence will not sag or
waver and can withstand the pressure of a large animal pushing against it. Netting should be built in
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such a way as to exclude birds or waterfowl from entering. Properly installed nets should be supported
by a steel frame and cable to prevent sagging. Sides should also be netted to prevent ground entry by
birds and other wildlife. Nets should be installed 4 to 5 feet above the pond surface to allow for a
little sagging. Nets that sag too much, may dip into a pit/pond after a heavy snow-load which will
expose the contaminated liquid and entrap waterfowl. These recommendations for netting and fencing
contained in this letter are consistent with the COGCC Oil and gas rules for wildlife protection.

Protecting the integrity of aquatic habitat is of extreme importance to the CDOW. Construction
activities in and around wetland areas can result in direct habitat loss and impact the ecological
functions. Wetlands should be surveyed by foot prior to any staging or ground disturbing activities.
CDOW recommends a baseline inventory of aquatic species that should include amphibians,
invertebrates, and vegetation. Protection of aquatic resources can be accomplished by avoiding
construction activities, staging areas, and the development of temporary roads or road segments
within 300 feet of the riparian zones associated with perennial and ephemeral waterways and wetland
habitats. When avoidance is not possible, road access to waterways and riparian and wetland habitats
should be limited. Any proposed culvert or bridge installations should be constructed during dry
periods to minimize erosion and sedimentation. These structures should also not limit fish passage
when they are installed. Culverts or crossings should be constructed under heavily used roads to
provide migration corridors for use by amphibians and reptiles. All surface disturbances should be
revegetated promptly with locally adapted native species preferred by wildlife.

The CDOW requests notification of hazardous materials spills, especially those that occur near a
riparian area. All equipment used in this project should be disinfected per CDOW protocol prior to and
after use of equipment in drainages. The CDOW requests that Deltz Petroleum Corporation prepare a
Spill Prevention Plan including spill location stations for sites that are high risk with little opportunity to
easily contain a spill, and locations adjacent to wetlands. The CDOW also requests that Delta
Petroleum Corporation notify the DOW of any spill, accident or release of chemicals, fuel, or other
contaminant material in a riparian area or entering a stream, wetland or water body.

The introduction of or spreading of non-native, undesirable vegetation and noxious weeds is a
challenge to control. Reducing the impact of weeds is a vigilant, and long-term multiple season effort.
Weed impacts can be reduced by limiting the vehicles associated with the construction component of
this project, washing vehicles to prevent weed seed spread, utilization of certified weed free seed and
straw and conducting pre disturbance weed surveys in the project area. Weed management activities
should be monitored along with reclamation success on at least an annual basis.

If you have any questions, please feel free to call Michael Blanck, the District Wildlife Manager in
Collbran. He can be reached at 970-250-4505.

JT Romatzke
Area Wildlife Manager
Colorado Division of Wildlife

cc. Velarde,Warren, Blanck
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